high-throughput science, and there are now whole buildings full of theoreticians armed with massive computing power. Has theoretical biology arrived at last?
E. coli. There are about 300 of these factors and an extrapolation from the hundred or so currently studied suggests the network will be very richly interconnected, with much feedback and multiple control of genes. This, however, is the least of the problem, for the operation of these factors can also be stochastic (there may be only a few copies of any factor in the cell), can depend on the formation of elaborate complexes, and can have a baroque mode of control of transcription, involving twisting or looping out of DNA, for instance. So what seems at first sight like a mere matter of several hundred rate equations turns into labyrinthine nightmare. That's biology for you.
Pessimistic as this picture is, it is not as bad as the alternative. Listen to a biologist explaining a complex system, with diagrams of acronymic molecular components, descriptive schemes with boxes and arrows, and with some detailed structural information thrown in, and after a while a blur builds up in the mind. It is like a lecture on the history of the Balkans. Neat parcellations break down, aggregates spring up everywhere, you never know who is related to whom, and all the names are unpronounceable.
In my view, biology needs numbers; not after the fashion of physics, but in a good engineering, computational spirit. The Hodgkin-Huxley equations and Denis Noble's model of the heart are fine examples of this, though it could be objected that they represent the most tractable aspect of biological modelling, with well-behaved components (ions get up to fewer tricks than proteins) and strong guiding principles from electrochemistry. This just means that we shall have to find guiding principles for other kinds of cellular machinery, and acquire the skills to navigate through the labyrinth. Human ingenuity will find a way. Linkage disequilibrium mapping. The unique history of dog breeds suggests that linkage disequilibrium (LD) mapping will be useful for identifying genes associated with both simple and complex traits. Additional studies will determine how truly polymorphic various dog breeds are, how much haplotype information breeds with anecdotal histories share, and how far regions of LD extend across the dog genome.
Summary. The development of dog breeds by selection for rarified traits represents one of the greatest experiments in biological variation ever done by man. The dog genome map and DNA sequence offer great opportunities for understanding the genetic regulation that accounts for the greatest extremes of natural variation.
Where can I find out more?
